ABSTRACT The volume of air at a transpulmonary pressure (PL) In infants and children, the ratio of VL minus lung weight to V25 averaged 1 -08 with a range of 0 58 to 1 84. The larger the lungs, the smaller the ratio, suggesting that fixation played a role in producing the small VL. In the emphysematous lungs, a significant correlation between the degree of emphysema and V25 was found. However, a statistically significant increase in V25 only occurred when the emphysema grade was greater than 5.
in the adult lungs and VL minus lung weight averaged 750% of V25 and 91 % of predicted TLC.
In infants and children, the ratio of VL minus lung weight to V25 averaged 1 -08 with a range of 0 58 to 1 84. The larger the lungs, the smaller the ratio, suggesting that fixation played a role in producing the small VL. In the emphysematous lungs, a significant correlation between the degree of emphysema and V25 was found. However, a statistically significant increase in V25 only occurred when the emphysema grade was greater than 5.
Many studies have demonstrated a relationship between total lung capacity (TLC) and height, age and height, or height and weight in normal subjects.'-6 Since TLC is governed by the interaction of lung elastic properties, chest wall mechanics, and inspiratory muscle strength, it is of interest to document maximum lung volumes in excised lungs in which only lung elastic properties are a factor.
In patients with emphysema, TLC has been shown to be increased in some studies,7-9 but not in others,'0-'4 and there is uncertainty as to what degree of emphysema is necessary to produce such a change.
In morphometric studies of lung structure, it is common practice to inflate the lungs with a liquid fixative at a constant transpulmonary pressure (PL) of 25 cmH2O (2) (3) (4) (5) calculation, the data of the three males under the age of 20 years were excluded since height increases up to adulthood and then declines with age. There was also no significant correlation between (VL minus lung weight)/height3 and age (r = 0 07, r = 0 25, for males and females, respectively). The ratio of VL minus lung weight to V25 in the normal lungs was 0 75 ± 0 02 with no significant difference between males and females. There was also no correlation between the lung size (V25) and this ratio (r = -0 11) or age and this ratio (r = 0 06). The range of ratios was 0 48 to 0 94. The ratio of VL minus lung weight to predicted TLC was 0 91 ± 0 03 and was not related to age (r = 0 28). The VL minus lung weight was significantly lower than predicted TLC (p < 0 01, paired Student's t test). Therefore, the correction factor which would need to be applied to any linear measurement in these lungs to correct back to V25 ranged from 1 28 to 1 *02 (mean 1*10), being given by (V25/VL minus lung weight). 1/3 However, to correct back to TLC in life, the mean factor is only 1 *03 (predicted TLC/VL minus lung weight).1/3
In the children's lungs, V25 ranged from 4 4 to 1905 ml and the VL minus lung weight/V25 ratios ranged from 0 58 to 1-84 (mean ± SD = 1-08 ± 0 38). However, a significant relationship between V25 and this ratio was found (VL minus lung weight/V25 ratios ranged from 0-58 to 1-84 (mean + SD = 1-08 ± 0 38). However, a significant relationship between V25 and this ratio was found (VL minus lung weight/V25 = 1 14 -0 00026 V25, r = -0-41, p<0O01).
In 39 lungs (age range 37-77 yr), varying degrees of emphysema were noted ranged from trace to grade 60. The ratio of V25 to V30 in the emphysematous lungs was 0-999 ± 0 002. A significant relationship between the ratio of V25 to predicted TLC during life (Knudson et 
Discussion
Many studies have shown that TLC in life in normal individuals is positively correlated with height.'-6 In some studies, TLC has also been shown to have a significant negative correlation with age independent of height. 24 Since it has been well documented that lung elastic recoil decreases with age,' 20 21 it is thought that weaker inspiratory muscles in conjunction with a stiffer chest wall22 in older individuals either exactly counterbalances the loss of elastic recoil of the lungs or slightly overcompensates for it. In this study, V25 was measured in excised lungs free of the effects of age-related changes in chest wall and respiratory muscle mechanics. It is, therefore, somewhat surprising that in the emphysemafree lungs, V25 was only significantly related to height and not to age, although this is in keeping with the results of a previous study'8 which showed no increase with age of VL corrected for height. There was a trend for the males to have a greater V25 with increasing age but not for females, and this may be related to the observation that loss of elastic recoil with age is greater in males than in females. 21 The V25 was shown to be close to maximum lung volume by the demonstration that V25 was on the plateaux of both the inspiratory and expiratory pressurevolume curves. The V25 was consistently larger than predicted from data obtained in living subjects, averaging 20% increase compared with the best prediction data. This suggests that the chest wall at all ages constrains the lungs and prevents them reaching their maximum volume or, alternatively, that some basic alteration in elastic properties of the lungs occurs after death. In addition, despite loss of elastic recoil with age, the maximum lung volume remains fixed throughout life, governed by body size. 
